ABSTRACT. Nowadays, one of the characteristic orientations in social science studies focusing on cities is the ranking of cities, as well as the definition of the world's leading cities (world cities, global cities) on the basis of various criteria. Central European countries are given just a minor role in these researches, particularly in comparison with German cities with their considerable economic performance. This analysis compares the large cities of Austria, Germany and the countries of the Visegrád Group in terms of their role in economic leadership. To this end, the characteristic parameters have been examined: the GDP in purchasing power standards and nominal GDP of the cities, the revenues of large companies found in these cities, as well as the domestic market capitalization of the stock exchanges.
INTRODUCTION
One of the mainstream directions of social studies focusing on cities is the ranking and categorization of cities in view of varied criteria. According to Beaverstock et al. (1999) , these ranks are based on two different approaches: the functional approach examines the cities as non-independent units, but parts of a comprehensive socio-economic system, whereas the demographic approach considers the size of the cities to be a determining factor. The associated literature (Sassen, 1991; Beaverstock et al., 1999; Taylor, 2004) tends to call cities ranked on the basis of the functional approach world cities or global cities, while cities ranked with reliance on the demographic approach are described as megacities. There is a sharp contrast between the two types. To illustrate this: Karachi (Pakistan) with its population over 13 million is obviously a megacity, but not a world city, whereas Frankfurt (Germany), where the number of inhabitants is under 700 thousand, is one of the dominant financial centres of the world, and therefore is considered to be a world city, but not a megacity. Only four or five of European cities can be regarded to be megacities, first and foremost Paris, London, Moscow, and Istanbul with their individual population of approximately 10 million. On the other hand, the definition of megacities is not applicable to the cities of the Central European countries -nor to German cities -yet some of the cities in the region belongs to various groups of world cities. Quite obviously, the associated literature defines world cities on the basis of highly differing characteristics, and thus the categorization of cities changes almost from author to author. For the purpose of our analysis, it is important to clarify the terms world city and global city, as well as the scope of application of these definitions.
Nevertheless, most authors mention Central European cities just marginally. According to Friedmann (1995) , Taylor (2004) and Sassen (2006) , the capitals of the Visegrád Group are in fact the most significant headquarter cities of western (e.g., German or Austrian) companies involved in business operations in Eastern Europe, they are the so-called gateway cities. Some of the works conclude that the large cities of the region -especially Budapest, Prague, and Warsaw -do not have sufficient economic weight, and therefore their role in economic leadership is rather insignificant.
This study compares some of the characteristic economic parameters of large cities in Central European countries (Austria, Czech Republic, Germany, Hungary, Poland, and Slovakia). We aim to answer the question which the dominant cities of regional economic leadership are, and in the given economic system, what role is taken by the cities of the Visegrád Group.
POSITION OF CENTRAL EUROPEAN CITIES AMONG WORLD CITIES
The definition of the world city was coined by Geddes (1915) at the beginning of the last century, and then the definition was further explained in the work of Hall (1966) , Hymer (1972), and Heenan (1977) . In parallel with the economic growth of the developed world, the second half of the 20 th century witnessed a booming increase in the number of multinational companies, while their role in economic leadership came to encompass the whole world. In this period, city-related studies defined world cities basically on the basis of the number of MNC (Multinational Company) headquarters present. The works of Hall (1966) and Hymer (1972) , however, also suggest that MNCs representing economic leadership act in close cooperation with the centres of governmental decision-making. The underlying interrelations -especially in Europe -resulted in the dynamic growth of capitals, e.g., London, Paris, Moscow. The only notable exception was Germany, where instead of Berlin, divided by fissures of political ideology, a traditionally industrial area, the Rhine-Ruhr region took economic leadership. Among other reasons, for the lack of MNCs large cities of the Central European countries -certainly, with the exception of Germany and Austria -were still not included in these works. According to Hall (1966) , the only large city of the former Socialist countries to be deemed as a world city was Moscow, but in contrast with the large cities of the West not for its economic functions, but political weight.
After the change of the political regime, economic systems of the Eastern and Central European countries witnessed substantial changes. The conversion to market economy and privatization resulted in economic environments that made the large cities of the region appraisable not only in Europe, but on global scale, as well. One of today's key pieces of literature, Sassen's (1991) The Global City categorizes large cities with respect to the concentration and intensity of advanced producer services. Global economy -with respect primarily to the characteristics of producer services -is topped by cities like New York, London, and Tokyo, as well as Paris and Frankfurt. According to Sassen (1991) , in the early 1990s economy in the countries of the Eastern and Central European region saw a tide of foreign working capital investments that were primarily implemented in capitals featuring more developed infrastructure, such as Budapest, Prague, and Warsaw. Ivanička Sr. and Ivanička Jr. (2007) state that the most important bases for western companies wishing to expand their operations in the region were Prague, Warsaw, and Budapest, and as a consequence the cities became the centres of regional economic leadership. Globalization and World City Network's (GaWC) study published in 1999 clearly reflects the increasing economic Explanation: A -global accountancy service centres; B -global advertising service centres; C -global banking service centres; D -global legal service centres significance of the large cities of Eastern and Central Europe (Beaverstock et al., 1999) . In the light of the categorization made in view of four distinct factors (accountancy service, advertising service, banking service, legal service), beside German cities -though to a varied extent -Bratislava, Budapest, Prague, Vienna, and Warsaw have a dominant role in the Central European region (Table 1) .
On the basis of the above-mentioned factors, GaWC examined and ranked 122 cities in a scale of 12 levels (GaWC inventory). Table 2 shows the result of the GaWC inventory, wherein most of the Central European cities are deemed to be gamma world cities, while Prague, Warsaw, and Budapest are undoubtedly the dominant large cities of the region.
The GaWC analysis is considered to be important and of key significance, because it ranks Central European cities on the basis of objective criteria.
The analyses discussed so far rank the large cities of the region primarily on the global level, but at the same time -with the exception of GaWC -they are less concerned with the relative comparison of the cities. The next section will determine the ranking of large cities in the Central European region primarily with respect to their economic strength and on the basis of quantifiable parameters.
ROLE OF THE LARGE CITIES OF CENTRAL EUROPE IN ECONOMIC LEADERSHIP
Large cities are often ranked on the basis of fairly subjective criteria, primarily because these cities have few comparable data (Taylor et al., 2002; Szymańska, 2007) . A generally measured characteristic is the population of the cities that ranks the settlements on the basis of the demographic approach, yet is not suitable for comparing economic characteristics. Turok and Mykhnenko (2007) think that changes in the population should be treated as a much more Explanation: A -alpha world cities; B -beta world cities; C -gamma world cities
Source: Beaverstock et al., 1999 important parameter than population itself, as they are material consequences and at the same time influencing factors of urban economic conditions. Their analysis examined changes in the population of 310 European cities in the period from 1960 to 2005, and defined 9 trajectories. In our opinion, most of the cities in Central Europe have medium-term decline trajectories, indicating considerable fallback after the growth of the 1970s and 1980s. All these traits obviously reflect the negative impacts of the socio-economic changes having taken place since the early 1990s. Budapest is in a special situation, as it belongs to the long-term decline category, a group of Western European cities (e.g., Lens, Le Havre, Saarbrücken, Magdeburg, Rhine-Ruhr) dominantly with declining industry. On the other hand, Mulligan and Crampton (2005) explain that today the intensive growth of the urban population primarily affects developing countries, while in Central Europe population tendencies are consistently decreasing. For the following reason, we do not consider the population of cities and its changes to be a determinant aspect of this analysis: (a) the population of large cities in Central Europe (mostly capitals) ranges from 500 thousand to 2 million, but there are no prominent differences among the cities. The most populous city of the region is Berlin with 3.7 million inhabitants, and thus it is the only one to belong to the 100 most populous cities of the world (UN, 2008). On international scale, the large cities of the region do not have determining population; (b) fundamentally, the cities of Central Europe have similar demographic attitudes, i.e., their population is mostly dropping (Turok, Mykhnenko, 2007) ; (c) world cities are principally distinguished by their leading roles in the system of global economy, and not their size (Sassen, 1995) . Thus, it is important to examine the economic role of the cities on the basis of such direct parameters that -in contrast with the population -unambiguously indicate their role in global (or regional) economy. Of course, it is extremely difficult to find consistent and standard parameters, and therefore various authors tend to determine the economic power of cities in view of different data. Sassen (2006) suggests that today transnational companies (TNCs) act as the organizers of global economy, and on the basis of the revenues or market capitalization of TNCs the headquarter cities can be ranked. According to Musil (2009) , a very characteristic indicator of global capital control is foreign direct investment (FDI), and with respect to its volume another hierarchic system can be created. Smith and Timberlake (2002) set up their ranking on the basis of the number of air passengers between cities of global significance in order to clearly reflect -in their approach -the role of the individual cities taken in the economic system. Taylor (2004) studied the global network connectivity of 315 cities and formulated a rank on the basis of the value of services provided by ten companies that are involved in accountancy, advertising and banking/finance operations.
In our opinion, the relative ranking of cities in Central Europe can be examined with the use of the sources listed above, as well as the data provided by international organizations.
Ranking of cities in view of GDP in purchasing power standards and nominal GDP
The simplest way to express economic performance is the use of the gross domestic product (GDP), which gives grounds to relatively accurate comparisons between national economies, when only estimates are available for cities. An analysis prepared by PricewaterhouseCoopers (PwhC) in 2009 specifies figures for the GDP in purchasing power standards in the case of the world's 151 large cities. The 2008 data are estimates, while the figures for 2025 represent forecasts based on UN's population estimates. Table 3 shows that the city in Central Europe featuring the largest aggregate GDP PPS (Gross Domestic Product in Purchasing Power Standards) value is not a German city, but Austria's capital, Vienna. Ranking second with its population of 3.4 million, Berlin's GDP PPS value is only two thirds of Vienna, whose population is half of its German counterpart.
According to PwhC, the city with the largest economic performance within the Visegrád Group is Warsaw, which is ahead of Munich with respect to its value of GDP PPS. Although back in 2008 Warsaw still ranked fourth behind Hamburg, Table 3 shows that by 2025 it will have become the third most significant economic actor of the Central European region. In the light of the long-term forecasts, however, it can be seen that in spite of the absolute GDP PPS growth by 2025 all the cities of the region will have lost their positions in 2008. We have examined PwhC's analysis with another study that also pertains to GDP values in purchasing power standards. The ranking has been established on the basis of the per capital nominal GDP values from the Urban Audit database with respect to the population of the cities concerned in 2010, as well as the changes in the GDP values of the national economies as published by Eurostat. Table 4 shows that the city in the region with the largest nominal GDP value is Berlin, followed by two other German cities, Hamburg and Munich. In this hierarchy, Vienna ranks only fourth. The capitals of the countries of the Visegrád Group -with the exception of Bratislava -have similar nominal GDP values, while their ranking is identical to the order published by PwhC.
The decentralization of national economies is clearly reflected in the ratios calculated between the cities featuring the largest and second largest GDP values. In Germany, Berlin's GDP is in fact identical to the GDP value of the secondranking Hamburg (though the population of Berlin is fairly different from the population of Hamburg), and just 1.14 times larger than the value of the third city of the rank, Munich. In contrast, Warsaw's GDP is 4.1 times larger than the corresponding value of the second-ranking Kraków, Prague's GDP is 4.7 times larger than that of the second-ranking Brno, while Budapest's GDP is 22.6 times larger than the GDP value of Debrecen, which is not included in the list, but ranks second in Hungary. With the exception of Germany, the Central European Explanation: A -cities ranked by estimated nominal GDP; B -estimated GDP in 2010 (billion Euros); C -2010 rank; D -cities ranked by estimated nominal GDP; E -estimated GDP in 2010 (billion Euros)
Source: Urban Audit, Eurostat, national statistical offices countries can be basically described by the economic dominance of their capitals, or at least it is reflected in the GDP data. In the light of the GDP figures, a lot of conclusions can be drawn, but on the other hand the various estimates (breakdown of the national GDP to the level of the cities, changes in population) involve an excessively large number of factors of uncertainty. The analysis reveals that the figures for the nominal GDP and the GDP in purchasing power standards position the cities differently, while longterm estimates can be potentially modified by the economic crisis significantlyas it has actually happened.
Ranking of cities on the basis of the largest companies headquarters
Apart from the estimated GDP figures, the economic potentials of cities can also be determined in view of various details of the TNCs (Transnational Company) concentrating in the cities. According to Sassen (1991 Sassen ( , 2006 , it is not only the number of the headquarters that can be used for this purpose, but the revenues of the companies and their market capitalization, as well.
The following analysis determines which city hosts headquarters of the most significant companies in a given country, and what the associated revenues are with the use of the Forbes Global 2000 database for 2010. The ranking in Table  5 is a part of a broader analysis consisting of 544 cities. The hierarchy for 2010 shows the rank of the given city in Central Europe in this list of 544 cities. The headquarters of the companies found in the Forbes ranking have been determined with the use of Hoovers Inc's database, and finally the revenues belonging to these companies have been aggregated. Material differences can be seen when the order established in view of the GDP figures is compared with the ranking based on the revenues of the largest companies. The results emphasize the dominance of the German cities. As evidenced by Table 5 , the world's 12 th largest headquarter city is Munich (revenue of 434.95 billion USD), the aggregate turnover of 10 companies settled here is more than twice the combined revenues of 21 companies from Austria, the Czech Republic, Hungary, and Poland. Budapest, the city with the largest aggregate turnover (25.47 billion USD) in the Visegrád Group ranks only 135 th in the international hierarchy. It is to be noted, however, that while both Hungary and the Czech Republic have given a single city to the ranking, Poland is represented by four cities: Płock, Gdańsk, Warsaw, and Lubin.
Obviously, the analysis presented here based on the revenues of the largest companies is only one of the possible approaches. In contrast with the GDP estimates reflecting relatively isolated conditions, however, the revenues of the largest companies are indicative of the role of the cities in economic leadership.
To demonstrate it with an example: according to PwhC, Metro Manila with its population of nearly 14 million features a USD 149 billion GDP PPS value (PwhC), which is larger than that of any city in Central Europe, while the combined revenue of its three TNCs ranked in the Forbes Global 2000 database can be matched only with the turnover of CEZ (Czech Power Company) in Prague.
Ranking of cities on the basis of the performance of their stock exchanges
Sassen (2006) calls the attention to the fact that a dominant characteristic of the world's leading cities is the considerable capital concentration, which is not solely represented by banks, but also by stock exchanges. Table 6 presents two distinctive parameters of stock exchanges in the Central European region: the number of companies listed at the individual stock exchanges and domestic market capitalization. In all respects, the most significant stock exchange in the region is the Frankfurt-based Deutsche Börse, which is the 12 th largest stock exchange in the world on the basis of its market capitalization. In terms of market capitalization, the Budapest Stock Exchange, Prague Stock Exchange, Warsaw Stock Exchange, and Wiener Börse lag far behind the German floor. There are considerable differences also in the number of companies listed at the It is important to note, however, that for the stock exchanges of the Visegrád Group it has taken a fairly short period of time to reach their current potentials. All these stock exchanges started as late as in the early 1990s, after the change of the political and economic regime, first the Budapest Stock Exchange in 1990. According to Sassen (2006) , the fast economic uplift in the countries of the Visegrád Group was substantially driven by FDI (Foreign Direct Investment), while the contribution of domestic companies to the performance of the national economy remained rather small. Since domestic companies are listed at the stock exchanges at the region -as it has been mentioned above -it is not surprising that the value for domestic market capitalization is low. Among other things, it allowed the Wiener Börse following a policy of expansion in the region to acquire majority shares in the Hungarian and Czech stock exchanges, against the Warsaw Stock Exchange in this latter case.
The rearrangement of the ownership structure of these stock exchanges suggests that Vienna and Warsaw are experiencing a strengthening role in the economic leadership of the Central European region, while Budapest and Prague's role is diminishing. In comparison with the stock exchanges of the above-mentioned cities, the Deutsche Börse is a different class, with respect to the value of market capitalization and the number of the traded companies it is one of the major centres of global money markets. 
CONCLUSIONS
In recent decades, one of the most popular research orientations of social scientific studies has focused on cities. These researches primarily concern two areas: on the one hand, researchers examine what positions the boomingly increasing megacities of the developing world take in global economy, and on the other hand it is still an important issue what hierarchy has evolved among the large cities of the developed world, and what the leading cities of the world are. The large majority of the cities of Central Europe are affected by these studies just marginally, as their population and economic potentials are not outstanding. Indeed, this view is also reflected in one of the most important works: the GaWC research embraces 122 cities, and designates the capitals of the Central European countries (with the exception of German cities) just as gamma world cities. Our analysis has examined Central European cities on the basis of three indices: (a) the GDP in purchasing power standards and nominal GDP of the cities; (b) the number and combined revenues of the largest companies' headquarters in these cities; (c) the number of the companies listed at the regional stock exchanges and their domestic market capitalization. It is not too surprising that the evaluation of the GDP data shows the dominance of German cities and Vienna, while from the countries of the Visegrád Group, Warsaw has the largest GDP value. Nevertheless, GDP figures tend to indicate the role of the cities taken in economic leadership just to a lesser extent, and rather reflect more isolated conditions.
For this reason, it is important to examine the locations and the revenues of the large companies. The obtained results suggest that in Central Europe it is evident that the German cities function as the centres of economic leadership, while the cities of the Visegrád Group -even Budapest featuring the largest combined turnover -belong only to the middle-ranking section in the hierarchy of the cities settled in the region. The analysis of the TNC data highlights an important special characteristic of the countries of the Visegrád Group: the largest number of headquarters and the largest volume of combined revenues are associated with Poland, because -in contrast with the Czech Republic and Hungary -beside the capital there are three additional cities with significant companies.
Finally, two characteristic parameters of the stock exchanges in the region have been examined: the total number of companies traded at the individual stock exchanges and domestic market capitalization. The Frankfurt-based Deutsche Börse dominates the group of stock exchanges in Central Europe, and it is a leading actor of the global money markets. The leading stock exchange of the region is the Warsaw Stock Exchange, which the Wiener Börse intends to compete with by acquiring control over the stock exchanges of Budapest and Prague. On the other hand, the number of companies traded at the Warsaw Stock Exchange is larger than the combined number of companies listed at all the other stock exchanges of the region, while the strengthening of the Polish economy is expected to result in the increase of market capitalization.
Our fundamental conclusion is that in terms of economic leadership the dominant cities of the Central European region are the German cities and Vienna. From among the cities of the Visegrád Group, Budapest, Prague, and Warsaw currently show similar performance, but Warsaw is foreseen to take the leading role.
